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AMENDMENT NO. 1 JANUARY 1995 
TO 

IS 13349 > 1992 CAST IRON SINGLE FACED 

THIMBLE MOUNTED SLUICE 

GATES — SPECIFICATION 

( Second cover page. Foreword, second para, fourth line ) — Substi- 
tute '1 200" /Of '12'. 

[ Second cover page. Foreword, fourth para, (b), first line ] — Delete 
the word 'gate' between 'back' and 'frame', 

( Second cover page, Foreword, fifth para, fourth line ) — Substitute 
'used' /or 'use'. 

( Second cover page, Foreword, eighth para, fourth line ) — Substi- 
tute the words 'relating to' after the words 'the practices'. 

( Page 2, Table 3 ) — Substitute the following for the existing: 







Table 3 MaterStIs 








( Clause 6.1 ) 






SINo 


Item 


Material Coii(«niilnR 
to IS 


Gr«de|Deilgii>tliHi 


(U 


(2) 


(3) 


(4) 


(5) 


1. 


ThiTOble, (ttiine, guide, 
extension guide, slide 
( shutter t, gear box, 
pedestal, stem guide, 
bracket, wedging devi- 
ces, flush bottom seal 
support b^r 


Ca-it tton 


210 -. 1993 


FG 200 01 higher 


2 


Yoke ( Bridge ) 


Cast Iron 


JIO : 1993 


FG 200 or higher 






Structural 
Steel 


2062 1992 


Giade A 


3 


a) Wedges 


Cast Iron 


210. 1993 


FG 200 or higher 






Naval Brass 


291 : 1989 


Grade ) or Grade 2 






Phosphor Bronze 


28 1985 


Grade 1 or Grade 2 






Leaded Tin Bronze 318 . 1981 


LTB 1 or LTB 2 






Stainless S'eel 


3444 • 1957 


Grade 2 




b) Wedge facings 


Naval Brass 


291 : 1989 


Grade 1 or Grade 2 






Phosphor Bronze 


7814 1985 


HB, Grade 2 or 
HB, Grade 3 


Price Group I 


1 







Table 3 Materiiis ( Continued ) 



SINt 


). Ktm 


Mattrlnl 


Conforming 

mis 


Grade/Oesitinadon 


(1) 





(31 


W 


(5) 






te,ided Tin Bronze 


t 318 1981 


LTB 1 01 LTB 2 






Sljinlcis Sice) 


f.9l) . 1992 


04CrlNi or 
04Crl7Nil2Mi)2Ti 
orl2Crl2 or 
15Crl6Ni2 


4 


Operating nut and 
Guide Bush 


Leaded Tin Bronze 


318 • 1981 


LTB 1 or LTB 2 


1 


Connecting block 


Cast Iron 


210:1993 


FG 200 or higher 






Tin Bronze 


306. 1983 


Sand Cast 






Leaded Tin Bronze 


318 1981 


LTB 1 or LTB 2 


6 


Sejling faces 


Naval Brass 


291 : 1989 


Grade 1 or Grade 2 






Phosphor Bronze 


7814 1985 


HB, Grade 2 or 
HB, Grade 3 






Tin Bronze 


306 1983 


Sand Cast 






Leaded Tin Bronze 


318 : 1981 


LTB 1 or LTB 1 






Stainless Steel 


6911 . 1992 


04Crl.Nlneor 
04Crl7Nil2Mo2Ti 
or 12Crl2 or 
15Cil6Ni2 


7 


Stem extension road 


Mild Steel 


2062 1992 


Grade A 


« 


Fliiih bottom 
resilient seal 


Stainless Steel 

Natural or 
Synthetic Rubber 


6603 1972 
11835 1986 


04Crl81ViI0or 
04Crl7Nil2Mo2Ti20 
o. l2Crl3oi 
l5Crl6Ni2 


9 


Coupling 


Cast Iron 


210. 1993 


FG 200 or higher 






Mild Steel 


2061 1992 


Grade A 






Stainless Steel 


6603 1972 


04Crl8NilO or 
04Crl7Nil2Mo2Ti20 
or UCrMor 
l5Cr:6Ni2 


10 


Flush bottom seal 
rcttijncr bar 


Cast Iron 


210 . 1993 


FG 200 or higher 






Phosphor Bronze 


7814. 1985 


IIB. Gradc2 or 
HB, Grade 3 






Stainless Steel 


6603 1972 


04Crl8NiIOor 
04Crl7NiI2Mo2ri2U 
or 12Crl3or 
l5Crl6Ni2 



Table 3 Materials ( Concluded ) 



SI No 


Item 


Material 


Confoimini; 
to IS 


Gracle/DeslRnation 


(1) 


(2) 


(3) 


(4) 


fS) 


11 


Anchor bolls 


Mild Steel 


2062 . 1992 


Grade A 






Stainless 
Steel 


6603 . 1972 


OtCrlSNilOor 
04Crl7Nil2Mo2Ti20 
or 12013 or 

15Cr)6N.2 


12 


Fasteners like assembly 
bolts, studs, nuts, etc. 










o) For wall ihimbles 


Stairless Steel 


6603 1972 


MCrlSNilOor 
04CrI7Nil2Mo2Ti20 




b) For gate assembly, 
stem guides and 
lifting dcMces 


Mild Steel 


1361 (Part 1) 
1992 and 

1363 (Part 3) 
1993 

6603 1972 


04Cr!8Nil0or 
04Crl7Nil2Mo2Ti20 



NOTES 

1 In case of brass, bronze or stainless steel used for various components, only 
the chemical composition as specified in the relevant Indian Standard shall be 
complied with 

2 When copper zinc alloy comes in contact with water containing acid or alkali , 
/inc from the alloy dissolves leaving the alloy metal porous and weak This loss 
of zinc from ihc copper zinc alloy results in type of corrosion called dezincifiia- 
iion Low zinc content may resist dezinciflcation 

3 Use of stainless steel foi ihe seating faces and wedges should be avoided 
wherever possible, because stainless steel machined surfaces rubbing against each 
other under high pressure have a tendency to gall which niay result in severe 
damage to the sliding suTfaccs 

The use of brass should be avoided where denzincfication can occui 
Bronze having less than 2 percent aluminium and 5 percent zinc shoulU be used 
\\hcre dc2incificat*on of bionzecan occur If dezincificaiion of the bronze is a 
problem, sluide gate seal facings and bronze castings should he prosphor or 
silicone bronze both of which meeting the low zinc requirement 



( Page 4, clause 7.5.2.4 ) — Delete. 

( Page 4, riatise 7.8.1, ninth hue ) — Delete the word 'to'. 

( Page 5, cUws-e 7.J1.3,^rif /me ) - Substitute the word 'furnished' 
for 'furnishes' 

( Puge 5, c/flKje 7. 12.1, /our/A /me) — .Substitute ihc word 'hold' 
for 'held'. 

( fage 5, dauie 7.12.2, eleventh line ) — Substitute the word 'with' 
for 'be'. 



( Page 5, clame 8.1, ei<;ltlli fine ) — Substitute the word 'use' for 30^ 

'used'. 

( Page 5, clawe 9.1, seventh line ) — Substitute the word 'mecha- 3| 

nam' for 'machanism'. 

{Page 5. itause 9.2, fifth /we ) — Substitute the word 'bearing' 206 

for 'hearing' and 'enclosed' /or 'erclosed'. 

( Page 6, clause 9.3, lenih line ) — Substitute the words 'on which' 344 

for 'or which". 

( Page 6, clause 9.,1.2, second line ) — Substitute the word 'manner' 
for 'marncr'. g^O 

( Page 6, clause 9.4, third line ) - Substitute the word 'crank' for 691 

'crark'. 

( Page 7, clause 12.1, second para, sixth line ) — Add the word 'of ygj 

between the words 'warping' and 'the gate'. 

( Page 7, clause 13,3.2, second line ) — Add the word 'for' between 1 122 

'leakage' and 'class 1'. 

( Page S, clause A-1, third line ) — Substitute 'data' /or 'date'. 

( Page 8, clause A-1, SlNo.ll) — Add the word 'Field' before 
'Leakage'. 

( Page 8, clause A-1, 5/ No. 14 ) — Substitute the following for the 
existing: 

'14. Wedges : Whether the wedging devices should have cast iron, 
bronze or stainless st«cl wedges. If wedges are of cast iron, 
whether they should have cast iron contacting faces or should 
have brass or bronze or stainless steel facings.' 

( Page 9, Annex B ) — Substitute the following for the existing: 



'ANNEX B 

( Clause 2.\ ) 

LIST OF REFERRED INDIAN STANDARDS 

IS No. Title 

28 : 1985 Specification for phosphor bronze ingots and castings 

( second revision ) 
210 ; 1993 Specification for grey iron castings ( fotirih revision ) . p 

291 : 1989 Specification for naval brass rods and sections (suitable 

for machining and forging ) ( second revision ) 



1185 



life' 



e" for 


306 


1983 


necha- 


318: 


1981 


earing' 


2062 


1992 


which' 


3444- 


1987 


nanner' 


6603: 


1972 


nk' for 


6911 


1992 


)rd 'of 


7814; 


; 1985 


jetween 


11228 


■ 1985 


e'. 


11855; 


: 1986 


before 
for Ihe 


( Pate ' 
•life'. 


»st iron, 






ist iron, 
• should 







Specification for tin bronze ingots and castings ( ihird 
reriwn ) 

Specification for leaded tin bronze ingots and castings 
( second revision ) 

Specification for steel for general struclur.il purposes 
(foutk revision ) 

Specification for corrosion resistant high alloy steel 
and nickle base castings for general applications ( second 
revision ) 

Specification for stainless steel bars and flats 

Specification for stainless steel plate, sheet and strip 
(first revision ) 

Specification for phosphor bron« sheet and strip 
(first revision ) 

Recommendations for design of screw hoists 

General lequirements for rubber seals for hydraulic 
gates' 

. cimise Ci, second line ) — Substitute the word 'lift'/(>r 



aing' 



castings 



ision ) 
(suitable 



( CED 3 ) 



PilnrtdMNewlndlifrinlmoPresj Khuria. India 
5 



Sanitary Arpliances and Water Fittings Sectional Committee, CED 3 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Sanitary Appliances and Water Fittings Sectional Committee had been approved by the Civil 
Engineering Division Council. 

Single faced cast iron sluice gates are extensivly used in water supply and drainage works for 
controlling the flow These are of two types one where the gate with spigot back frame is directly 
mounted on the wall and the other where mounting on the wall is through wall thimble The first 
type IS covered by IS 3042 : 1965 'Specification for single faced sluice gates ( 200 to 12 mm size )' 
( under revision ). 

This standard covers sluice gates of second type meant for mounting on the face of W!»ll throuah 
a cast iron wall thimble an accessory which is first embedded in the wall and its front flange being 
flush with the face of wall. The gate frame having machined back flange is mounted on thimble 
flange, with a gasket m between the flanges, and is fastened to it with the help of studs 

Thimble mounted sluice gates have following advantages: 

a) It remains clear off' the wall even after Its installation and hence it can be easilv removed 
from the face of wall whenever required either for repairs, maintenance or relocation. 

b) Mounting of flange back gate frame gate on wall thimble eliminates the necessity of using 
anchor bolts, and providing recesses in the wall 

c) The construction makes the gate rigid and suitable for unseating head applications. 

d) Flange back construction makes it possible to test the pate at manufacturers works for its 
leakage perfoimance making it possible to specify permissible leakage limits. 

These gates are primarily meant for use in water supply and waste water applications such as 
water filtration and purification works, intake wells, pumping stations, drainage and irrigation 
canals, water and sewage treatment plants, flood control, thermal power stations and water cooling 
plants, etc, requiring flow control or shut ofT These gates may also be use for industrial waste 
water and with other fluids provided the suitability of materials used for the seating faces, wedge 
facing, stem guide lining, stem nut, guide bush, resilient seat, etc, is first ascertained for their 
compatabihty with the end use. 

The information to be supplied with enquiry and order by the purchaser is given in Annex A. 

As sluice gate is a custom equipment it is not practical to specify single type of material, or 
method of construction of fabrication. Various possible alternatives vary with the site conditions 
and requirements of the users, Such alternatives are dealt with separately at appropriate places in 
this standard. 

While formulating this standard an attempt has been made of making this standard in line with 
other internationally accepted standard available on the subject. Guidance has been taken from 
ANSI AWWA C-501-87 AWWA Standard for Cast Iron for Sluice Gates, issued by the American 
Water Works Association. At the same time relating to the practices in this field in the country 
have been kept in view. 

For the purpose of deciding whether a particular requirement of this standard is complied with 
the final vnlue, observed or calculated expressing the result of a test, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revwfrf )'. The number 
of significant places retained m the rounded off value should be the same as that of the specified 
value m this standard. 
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Indian Standard 

CAST IRON SINGLE FACED THIMBLE 
MOUNTED SLUICE GATES - SPECIFICATION 



1 SCOPE 

1.1 This standard covers single faced vertically 
sliding type cast iron sluice gates of nominal 
sizes from 300 to 2 500 mm, suitable for mount- 
ing on the flange of cast iron wall thimble 
These sluice gates are meant for use for water 
supply and waste water application 

1,1.1 These sluice gates are designed for either 
seating head or unseating head, or both 

NOTE — Gates designed for unseating head shall 
quality In all respects the requirements specified 
for seating bead 

1.2 Sluice Gates as per this standard in addition 
to manual may be adapted to electric hydraulic 
or pneumatic power operation Requirements 
for actuating gear except in case of manual 
operation is left to the mutual agreement 
between the purchaser and the manufacturer 

1.3 Sluice gates as per this standard may be of 
the conventional-closure or of flush-boltom 
closure type. 



2 REFERENCES 

2.1 Indian Standards listed in Annex B are the 
necessary adjuncts to this standard 

3 CLASSIFICATION 

3.1 Based on maximum unbalanced (seating or 
unseating ) water heads, sluice gates shall be 
classified as 



a) Class 1 

sluice gates 



b) Class 2 

sluice gates 



c) Class 3 
sluice gates 



- Suitable for maximum 
unbalanced head up to 
and including 5 metres 
of water, 

— Suitable for maximum 
unbalanced head above 
5 metres and up to and 
including 10 metres of 
water, and 

— Suitable for maximum 
unbalanced head above 
10 metres and up to and 
including 15 metres of 
water 



4 SHAPES AND TYPES 

4.1 Shapes 

4.1.1 The opening of the sluice gates and the 
wall thimble may be either circular, square or 
rectangular. 



NOTE — In case of circular oDenings agate with 
square opening may be adopted provided that wall 
thimble has a circular opening to suit the water 
way opening and a square flange to suit the square 
flange of the gate frame 



4.2 Types 

4.2.1 Sluice gates 
with rising stem 
Annex C ) 



may 
or 



be manufactured either 
non-rising stem ( see 



NOTE — Non-nsing stem type sluice gates are 
generally not recommended 

4.2.2 Sluice gates may be either of conventional 
bottom closure or flush bottom closure ( see 
Annex D ). 

4.2.3 Sluice gates may be for either upward 
opening or downward opening 

4.2.4 Sluice gates may have operating headstock 
either mounted on platform or directly mounted 
on yoke 

NOTE — Sluice gates with headstock mounted on 
the yoke of frame are called self-contained type 

5 NOMINAL SIZES 

5 1 Nominal sizes of square ( or round ) and 
rectangular sluice gates shall be as given in 
Table 1 and Table 2 respectively 

NOTES 

1 Nominal size of a sluice gate shall be reckoned 
by the clear opening of gate frame In case of 
rectangular opening the site shall be specified as 
Width X Height of opening The first of the two 
dimensions shall mean the width of opening 

2 Sizes indicated in Table 1 and Table 2 are 
preferred sizes Other sizes as agreed to between 
the manufacturers and putchisers are permissible 

Table 1 Nominal Size of Square ( or Roand ) 
SiDicc Gates in mm 

( Clause 5 1 ) 



300 


750 


1200 


1800 


400 


900 


1400 


2000 


500 


1000 


1 500 


2 250 


600 


1 100 


1600 


2 500 



6 MATERIALS 

6.1 Materials used lo the manufacture of various 
components of sluice gates shall conform to the 
Indian Standards given in Tabk 3 

6.1.1 Components other than mentioned in 
Table 3 shall conform to the appropriate Indian 
standard, where one exists 



I 
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Tible 2 N omiDal size of Rectangnlar Sluica 
Gates, in mm 

( Clause S.l ) 



Width X 


Htltht 


Widlh X Heithf 


Width X Height 


300 X 


400 


1 000 X 750 


1 500 X 1 800 


400 X 


300 


1 000 X 1 200 


1 500 X 2 000 


500 X 


400 


1 000 X 1 500 


1 600 X 1 200 


500 X 


750 


1 100 X 900 


1 600 X 2 000 


600 X 


400 


1 100 x 1 500 


1 800 X 1 200 


600 X 


750 


1 200 X 900 


1 800 X 1 500 


750 X 


500 


I 200 X 1 500 


I 800 X 2 500 


750 X 


600 


I 200 X 1 800 


2 000 X 1 500 


750 X 


900 


1 400 X 1 000 


2 000 X 2 500 


750 X 


1 100 


1 400 X 1 800 


2 J50 X 1 500 


900 X 


600 


1 500 X 1 OOO 


2 250 X 2 500 


900 X 


1 200 


1 500 X 1 200 


2 500 X 1 600 
2 500 X 2 000 



7 GENERAL DESIGN AND CONSTRUCTION 
REQUIREMENTS 

7.1 Frames 

7.1.1 Design 

The frame shall be designed for maximum head 
indicated in 3.1 for the appropriate class with 
a minimum safety factor of five with regard to 
tensile, compressive and shear strengths. 

7.1.2 Construction 

The frame shall surround the periphery of 
waterway opening and shall be of unit construc- 
tion without any joint, cast in one piece. 

The frame shall be machined on the rear face 
for bolting directly to the machined face of wall 



Table 3 Materials 

( Clause 6.1 ) 



61 No. 
(I) 



Item 

(2) 



1. Thjinblc, Ttamc, guide, exlenticn guide slide ( shutter), 
gear box pcdeslal, stem guide, bracliet, wedges, flush- 
boltom sedl support bJr 

2. Yoke ( Bridge ) 

3. Wtdgcs, Wedge facings 

4. Operaiing nut aDd guide bush 

5. Connccung blocic 

6. Sealing r,\ces 



7. Stem Extension Rod 

8. Flush Bottom resilient seal 

9. Coupling 



10. Flush botiom seal retainer bar 
II Anchor bolls 



Material 

(3) 
Cast Iron 


Conrormiiig to IS No. 

(4) 
210 : 1978 


Cast Iron 
Structural Steel 


210 : 1978 
226 • 1975 


Naval Brass 
Phosphor Bronze 
Leaded Tin Bronze 
Stainless Steel 


291 : 1989 
7814 1 1985 
318: 1981 
6911 :1972 


Leaded Tin Bronze 


318 ; 1981 


Cast Iron 
Tin Bronze 
Leaded Tin Bronze 


210 : 1978 
306 : 1983 
318:1981 


Naval Brass 
Phosphor Bronze 
Tin Bronze 
Leaded Tin Bronze 
Stainless Steel 


291 : 1989 
7614 : 1985 
306 : 1983 
318: 1981 
6911 :1972 


Mild Steel 
Stainless Steel 


226 : 1975 
6603 : 1972 


Natural or Synthetic 


Rubber 11855 : 1986 


Cast Iron 
Mild Steel 
Stainless Steel 


210 : 1978 
226 : 1975 
6603 : 1972 


Ciist Iron 
Phosphor Bronze 
Stainless Steel 
Mild Sleel 
Stainless Steel 


210: 1978 
7814 : 1985 
6603 : 1972 
226 : 1975 
6603 : 1972 



NOTES 

1 Minimum grade of cast iron used shall not be lower than FG 200. 

2 In Ihe case of brass, bronze or stainless steel used for various components, only the chemical composition, 
as specified in the relevant Indian Standard shall be complied with. 

3 When copper zinc alloy comes in contact with water containing acid or allcali, zinc from the alloy dis- 
solves leaving the alloy metal porous and weak. This loss of zinc from the copper zinc alloy results in a 
type of corrosion called dezincification. Low zinc content may resist dezmcificatlon. 

The use of brass should be avoided where dezincification can occur. Bronze having less than 2 percent 
aluminium and 5 percent zinc should be used where dezincification of bronze can occur. If dezincification 
of the bronze is a problem, sluice gate seat facings and bronze castings should be phosphor ot sihcon bronze 
both of which meet the low zinc requirement. 

4 Use of stainless steel for the seating faces and wedges should be avoided wherever possible, because stain- 
less steel machined surfaces rubbing against each other under high pressure have a tendency to gall which 
may result in severe damage to the sliding surfaces. 
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thimble. All other surface forming joints or 
bearings shall be machined 

7.2 Slide ( Shutter ) 

7.2.1 Design 

The slide made of cast iron with strengthening 
ribs where required and a reinforced section at 
the edges to receive the seating faces shall be 
■designed for the maximum head indicated 
in 3.1 for the appropriate class with a minimum 
safety factor of five with regard to tensile, 
compressive and shear strengths 

7.2.2 Construcuon 

The slide shall have tongues on each side 
extending the full length The tongues shall be 
machined accurately on contact surfaces 
Surfaces of the slid; that come into contact with 
the seat facings and wedges shall be machined 
.accurately The maximum allowable clearance 
between the slide and the slide guides shall 
be 1 5 mm 

7.2.3 Provision for Connecting Slide with Stem 

The slide shall be provided with an integrally 
cast pocket above the horizontal centre line ot 
the slide, reinforced by ribs, to house the con- 
necting block in case of rising stem or an 
operating nut in case of non-rising stem The 
operating nut pocket shall be drained 

7.3 Seating Faces 

7.3.1 Design 

The seating faces made of strips of either naval 
brass or bronze or stainless steel depending 
upon the quality of fluid to be handled shall be 
secured firmly m machined grooves of either 
rectangular or dovetail cross section in the frame 
and slide faces in such a way that they will 
remain in place, free from distortion and loosen- 
ing during the life of sluice gate 

In case of class 1 duty gates the seating faces 
may be attached to the machined flat faces of 
frame and slide with the help of either brass 
rivet pins or counter sunk head machine screws 
of the same material 

7.3.2 Clearance 

The face shall be so finished that the maximum 
clearance between the seating surfaces, with the 
slide in the closed position, shall be li' mm. 

7.4 Seals for Flush Bottom Gates 

7.4.1 General 

Resilient seals for flush bottom gites shall be 
of natural or synthetic rubber. Reclaimed 
rubber shall not be used Rubber seals shall be 
resistant to microbiological attack, copper 



poisoning and ozone attack Rubber compounds 
shall contain no more than 1 5 pirts of wix 
per 100 parts of rubber hydrocarbon and shall 
be free of vegetable oils, vegetable oil derivatives, 
animal fats and animal oils 

7.4.2 Dengn 

Th= design of the seil shill be such as to 
provide for the minimum leakage requirements 
specified in 11.4 and 13.3. 

7.4.3 Construction 

The rubber seal shall be mounted on the slide 
or the frame and shall be held securely in place 
with a retainer bar bolted to the fnme or slide 
leaving an unobstructed flush invert 

7.5 Guides 

7 5.1 Design 

Guides made of cast iron shall b; designed for 
the maximum head indicated ( see 3.1 ) with a 
safety factor of 5 for shear, compression and 
tension They shall be capable of taking the 
entire thrust produced by water pressure and 
wedging action with a safety factor of 5 The 
guides shall be of such length that they extend 
above waterway opening atleast by ( 5 X H 
+ 250 )ram, where 'H' is the height of water- 
way opening in millimetres 

7.5 2 Construction 

Guides may be either integrally cast with the 
frame or may be formed by bolting suitable 
guide strips or guide bars with grooves to the 
trame Provision shall be made to prevent 
lateral movement of bolted on guides Wedges 
or wedge facings shall be attached securely to the 
guides at points where, in the closed position, 
they will make full contact with wedging surfaces 
on the slide 

7.5.2.1 Guide extensions, that is portion of 
guides extending vertically upwards of the frame 
may either bj integral with the frame casting or 
integral with the guide bars Alternatively, 
guide extensions may be in split construction 
and may be bolted either to the top of frara; or 
to the top of guide bars 

7.5.2.2 Split guide extensions shall be firmly 
secured at their joints with the help of dowel 
pins or slot and tennon arrangement to ensure 
proper ahgnment of guide grooves 

7.5.2.3 Guides including their extensions up- 
wards of the frame shall be machined on all 
bearing and contact faces Faces of extension 
guide coming in contact with the seating fices 
of the slide while opening the gate shall be 
fitted with seating faces of the same mater al as 
that on the slide The maximum allowable 
clearance between the slide and the slid glide 
shall be I S mm. 
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roller bearing of appropriate size. All gears 
and hearing shall be erclosed in a housing. 
Suitable provisions shall be miide for lubri- 
cation 

9.3 Lift Mechanism 

The lifl mechanism shall be supplied with a 
pcdcstjl niiichmcd and drilled lo receive the 
gear housing and drilled for bolting to the 
operating floor The height of the pedestal 
shall he sufficient to provide the horizontal 
handwhecl in c, se of ungeared lifis cr the hon- 
zonial axis of the driving shaft for crank m case 
of geared lilts at a convenient working height 
of approximately ^/OO mm from the base of the 
pedesial cr the operating floor or which the 
opcraior has lo siand The pedestal shall be 
provided with a suilable covered window lo 
enable easy tleaning and greasing of the stem 
threads 

9.3.1 Manual lifting mechanism to be mounted 
diri^cily en the yoke of self contained gate may 
be piovided wilh or without pedestal, as 
required 

9.3.2 The lift mcclani'm shall be designed in 
such a nnrncr as to permit the gate opciating 
under the operating head specified, with an 
efTort not nirrc than 70 Ntwlon meter on lifting 
devite after the sluice ( that is slide/shutter) is 
liniicaltd from its wedges 

9.3.3 Guidance as necessary mav be ob(ained 
from IS 11238 1985 while dcs gning the hft 
mechanism of a gale. 

9.4 Handwbecl/Crank 

The maximum handwheel diameter shall be 
f-CO mm and the maximum ciank radius shall be 
400 mm The crai k shall be removable and 
/illcd wilh a corrosion ri.sisl.int sleeve type 
handle The wheel or ciank shall rotate either 
m 1 ori70ntal or vertical plane. 

9.5 Opening Direction 

The direction of whetl or crank rotation to open 
the gate ^hall be counter clockwise and shall 
be indicted on the litt mechanism 



shall be provided with a 
The cover shall be made 



9.6 Stem Cover 

E> ch rising stem init 
suitable stem cover 
of a galvanized pipe 



9.7 Gate Travel Indicator 

Gate tiavcl indicator shall be provided to 
irdicate the position of the gate 

NOTE — All gates hiving widlh of opening equal 
to cr greater ihan two limes the height of opening 
fhall be provided wiih iwo lifting devices connect- 
ed hy a tandem shift for simultaneous operation. 



9.8 Snrface Preparation 

All exposed surfaces of the head stock mecha- 
nism shall have protective coating applied m 
accordance with 8 

10 FABRICATION AND WORKMANSHIP 

10.1 All parts of the sluice gate and acessories 
shall be machined accurately on mating and 
bearing surfaces All like parts, except for the 
seating sca'mg surfaces, shall be interchangeable 
so that replacement parts can be furnished at 
any time and attached in the field with a mini- 
mum of httirg, chipp ng or remachining All 
parts shall conform lo designed dimensions and 
shall be free from defects of material and work- 
manship All attaching bolt holes shall be 
drilled accurately to layout indicated on the 
drawings 

10.1.1 All cast ngs shall be clean and sound 
withou' defects that could impair their function. 

10.1.2 The seating faces shall have smooth 
machined or hand scraped surface finish All 
surfaces, such as guides- to-frame and framc-to- 
wdll thimble shall be machined flat. 

11 SHOP TESTING 

11.1 All sluice gates shall be subjected to the 
tests specified in 11.2, 11.3, 11.4 and 11.5 for 

their confoimity to the specified requirements 

11.2 Seat Clearance Cheek 

Before final assembly, all seating and wedging 
surfaces shall be cleaned thoioughly of all 
foreign materials and final adjustments made 
With the gate fully closed, the clearance between 
seating faces shall be checked with a 10 mm 
thick feeler gauge If O'l mm thick feeler gauge 
can be inserted between seating sealing faces, 
then wedging devices must be readjusted or the 
gate slide or gate frame or both refinishcd until 
insertion is no longer possible. 

11.3 Smooth Movement Test 

After completion, all seating and wtdging 
surfaces shall be cleaned thoroughly of all 
foreign materials and final adjustments made. 
The sluice gate shall then be shop operated from 
the fully closed to the fully open position to 
verify that the assembly is workable 

11.4 Shop Leakage Test by Applying Unsealing 
Hydraulic Pressnre 

A shop leakage test by applying the specified 
miximum unseating hydraulic head shall be 
conducted at the manufacturer's workshop. The 
test shall not show leakage in excess of 2 5, 3'5 
and 4 5 litres per minute per meter of seating 
perimeter for class I, class 2 and class 3 sluice 
gates respectively For gates designed for seat- 
ing head only an equivalent unseating head shall. 
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be used For this test clamps may be used in 
place of top and bottom wedges ( see 7.8.2 ). 

11.5 Hydrostatic Test 

11.5.1 Hydrostatic test shall be carried out on 
the gate assembly at manufacturer's workshop 
as given in 11.5.2. 

11 .5.2 Water pressure of 1 5 times the unbalanc- 
ed specified maximum operating head shall be 
applied to the sluice gates in closed position for 
a period of 5 minutes Under th s test there 
shall be no leakage through the metal nor shall 
any part be permanently deformed. 

12 INSTALLATION 

12.1 General 

The purchaser should follow the manufacturer's 
guidelines about ihe minimum clearance for 
installation, storing and handling for the gates 
under supply in addition to those covered 
in 12.2 to 12.5. 

It shall be the purcha'^er's responsibility to 
handle, sioie ^'nd install the wall thimble, gate, 
operating mechanism, stem, stem guides and 
accessories in accordance with the manufac- 
turer's drawings and recommendations. Care 
shall be taken to avoid waiping the gate frame 
and to maintain tolerances between seating 
faces. All gates, thimbles, stems and operators 
shall be plumbed, shimmed and aligned 
accurately. 

12.2 Hole Protection 

Tapped holes in thimbles shall be plugged for 
protection during concrete pouring and setting. 

12.3 Surface Protection .. 

During election, the surfaces of the thimble and 
gale shall be covered or otherwise piotected 
from concrete spillage, paint, oil and dcbiis 
Any damage that occurs to the thimble or gate 
in storage or handling shall be set right prior 
to installation of the gate or testing and opera- 
tion of the gate. 

12.4 Thimble 

Thimbles shall be positioned accurately and 
supported to prevent shifting during the pouring 
of the surrounding concrete. Thimbles shall be 
carefully braced both horizontally and vertically 
to prevent distortion Concrete shall be poured 
carefully to provide a good bond to the thimble 
without voids. Grout shall be forced into the 
air vent holes. 

12.5 Slide 

After the entire assembly of manually operated 
gates has been installed, adjusted, and properly 



lubr cated, each slide shall be operated for one 
complete cycle, open-close-open or close-open- 
close. 



13 INSPECTION, SHIPMENT AND FIELD 
TESTING 

13.1 Inspection 

All work performed under this standard shall 
be subject to inspection and approval by the 
purch.iser or his agent who shall have access to 
all places of manufacture where materials are 
being piodueed or fabricated, or where tests are 
being conducted and shall be .accorded full 
fjciliiies for inspection and observation. All 
sluice gate or part that docs not conform to the 
requirements of this standaid shall be made 
satisfactory or shall be lejectcd and replaced. 

13.2 Shipment 

Sluice Gales shall be complete when shipped 
and the manufacturer shall use all due and 
customary care m preparing them for .shipment 
to avoid damage in handling or in transit. Parti- 
cular care shall be taken to see that the parts 
are completely closed and locked in position 
before shipment. Parts that are to be embedded 
in concrete may be shipped separately, if request- 
ed by the purchaser. Sluice Gates of 600 mm 
and larger shall be bolted securely or otherwise 
fastened to skids in such a manner that they may 
be safely handled. 

13.3 Field Leal(age Test 

A field leakage test may be performed by the 
purchaser after installation of the sluice gate. 
The manufacturer shall be notified of the test in 
sufficient time to enable him to have his repre- 
sentative present at the test site After ail 
adjustments h.ive been made and the mechanism 
properly lubricated, each gate slide shall be 
operated through one complete c\clc as a hnal 
check on proper operation before starting the 
leakage test Seating and unseating heads sh-ill 
be measured from the top surface of the w.iter 
to the centre of the gale. 

13.3.1 Sealing Head 

Under the maximum specified stating head, the 
leakage shall not exceed 1 25 Ipiii ( hires per 
minute ) per metre of seating penmctLr. 

13.3.2 Unseating Head 

Under Ihe maximum specified unseating head, 
the leakage class 1, class 2 and class 3 sluice 
gates sh.ill not exceed 2 5, 3 5 and 4'5 Jpm ( litres 
per minute ) per meter of seating perimeter, 
respectively. 
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14 MARKING 

14.1 Following information shall be embossed 
on the slide of each sluice gate: 

a) Indication of the source of manufacture, 

b) Size class and type of sluice gate, 

c) '+' for sealing and '— ' for unseating 
head, and 



d) Year of manufacture. 

14.2 Any additional marking required may be 
agreed to between the purchaser and the 
manufacturer. 



14.3 Each sluice gate may also be marked with 
the Standard Mark. 



ANNFX A 
( Foreword ) 

INFORMATION TO BE SUPPLIED WITH ENQUIRY AND ORDER 



A-1 "When placing orders for sluice gates to be 
manufactured according to this standard the 
purchaser should include the following date in 
his enquiry/order: 

1 Number and title of this Indian Standard. 

2. Shape of wateriway; round, square or 
rectangular 

3. Size; If rectangular, width x height 

4. Design head from surface of water to 
centre line of gate, in metres. 

a) Seating head, 

b) Unseating head, 

c) Both seating head and useating head. 

5 Operating head: from surface of water to 
centie line of gate, in metres 

6 Distance between centre line of waterway 
to base of operating platform, in metres 

7 Method of operation: Manual/electnal/ 
hydraulic or pneumatic, if one or the other 
of the last three particulars of supplies, 
motive waler/air pressures available. 

8. Length and shape of wall thimble ( see 
7.10.2 ) 



Rising stem 
Annex C ). 



or non-rising stem ( see 
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Type of closure' Conventional or Flush 
Bottom ( see Annex B ), 

Type of fitment of sealing faces for class 1 
duty gales: 

a) On machined flat surface, or 



b) m machintd gioovw. 

12. Leakage test, whether required 

13. Type of fluid to be handled' whether fresh 
or raw water on sewage, etc. 

14. Wedges: Whether to be lined with brass, 
bronze or stainless steel on their mating 
lapeied faces or to have east iron contact- 
ing faces. 

15. Acceptable materials: 

NOTE — In the absence of any specific provision 
by the purchaser, aay listed malen.il shall be 
acceptable. It is recommended, however, that 
unless experience has shown that dezincihcation or 
dealuminization has not been a problem, the pur- 
chaser should prohibit the use of materials likely 
to be subject to dezincification or dealuminization. 

16 Inspection by purchaser, if any. 

17. Any special des'gn and construction 
required for conditions beyond the scope 
of this standard, should be defined, in- 
cluding intended operation frequency and 
duiation. 

18. An installation requirement drawing 
should be furnished by the purchaser 
showing clearances, wall thickness, details 
of wall pipe and thimble installation, 
location of lift mechanism, that is, 
whether on yoke or on platform and 
whether the gate is to be upwards open- 
ing or down-wards opening 

19. Number of units required for each similar 
size and type of gate. 
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IS No. 
2)0:1978 

226 : 1975 
291 : 1989 

306 : 1983 



ANNEX B 

( Clause 2.1 ) 

LIST OF REFERRED INDIAN STANDARDS 



Title 

Specification for grey iron cast- 
ings ( third revision ) 

Specification for structural steel 
( standard quality ) ( fif'h 
revision ) 

Specification for naval brass rods 
and sections ( suitable for 
machining and forging ) ( second 
revision ) 



Specification 
ingots and 
revision ) 



for tin 
castings 



bronze 
( third 



IS No. 



Title 



318 : 1981 Specification for leaded in 
bronze ingots and castings 
( second revision ) 

6603 : 1972 Specification for stainless steel 
bars and fiats 

6911 : 1972 Specification for stainless steel 
plate, sheet and strip 

7814 : 1985 Specification for phosphor bronze 
sheet and strip ( first revision ) 

1(228 : 1985 Recommendations for design of 

screw hoists 

11855 : 1986 General requirements for rubber 
seals for hydraulic gates 



ANNEX C 
{ Clauses 4.2.1 and A-1 (9) ) 

RISING OR NON-RISING STEM GATES 



C-1 Rising stem gates have non-rotating stems 
and rotating lift-nuts. The lift nut is housed m 
lift mechanism which remains safely above gate 
well water level. 

C-2 Non-rising stem gates have rotating stems 
and non-rotating lift nuts. The lift nut is 
housed in a pocket provided at the top of slide. 

C-3 The big disadvantage of the non-rising stem 
gates IS that the threaded operating life nut and 
stem remain in the exposed position in the gate 
well and hence the threads remain exposed to 
damage and corrosion. Further, since the 



threaded part of the stem remains normally sub- 
merged It is impossible to regularly clean and 
lubricate it. Any debris or rubbish jamming in 
the threads create wear of the stem and the 
operating nut and make the gate very difficult 
to operate. Operating pioblems with such gates 
increase with the gate size. 

C-4 Wherever possible the use of non-rising 
stem gates should be avoided. Such gates should 
be used only in those locations where there is 
limited head room or where the rising stem is 
likely to interfere with some other part of the 
installation over the top of operating headstocks 
or lift mechanisms. 



ANNEX D 
( Clauses 4.2.2 and A-l (10)) 

TYPE OF BOTTOM CLOSURE 



D-I CONVENTIONAL OR FLUSH BOTTOM 

D-1.1 The conventional closure involves two 
corrosion resistant seating faces mating against 
each other, when the gate is fully closed. One 
such face is provided across the bottom of the 
slide and the other corresponding horizontal 
face is provided across the bottom of the frame. 
The bottom edge of the slide has to travel 
beyond the invert of the gate to cause this type 
of closure to be made. Hence gates with con- 
ventional bottom closure are recommended for 
only those installations, where there is an ample 



vertical clearance between the bottom of the 
opening, that is, invert of the gate and the 
invert of the chamber or channel structure. 

D-1.2 If the gate with conventional closure is 
installed at a situation, where the bottom of the 
gate opening is to be at the same elevation as 
the invert of the chamber or channel structure, 
then a recess or a cut-out is formed at the invert, 
where debris, silt and foreign material may 
collect. These interfere with the proper closing 
of gate. Gates with flush bottom closure avoid 
such recess or cut out at the invert and hence 
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such gates are recommend;d for such situitioas 
where the bottom of the gate opsning, as well as 
the chamber or channel floor are to b; at the 
same elevation or level. 

In case of flush-bottom closure, the bottom 
corrosion resistant seating face is omitted from 
the slide as well as the frame. A resilient rubb;r 
seating face is substituted either along the 
bottom of slide or along the bottom of the 
frame. If the rubber seating face is provided 
along the bottom of slide, it closes agdinst a 
machined cast iron bv fitted at the bottom of 
frame with its machined face flush with the gate 
invert If the rubber seating face is provided 
along the bottom of frame, top of the rubber 
sejl IS kept flush with gate invert In this case 
the slide closes against the resilient rubber seal 
m the invert 

D-1.3 Gates with flush bottom closure are also 
recommended when complete flushing of the 



chimb^r is needed or when the defl;ction of ths 
bottom edge of the slide under high seating 
pressure, m case of wider gate, is likely to create 
problems of interference bitweeu the seat fac- 
ings on the frara; and th? slide at th.- timi of 
closing the gate. 

D-1.4 Flush-Bottom Sluice G^tes are installed 
in the same minnec as convetvtioaal gates A 
recess or cut-out is provided in the floor along 
the width of waterway op;nmg for accommodat- 
ing the bottom member of frame. After putting 
the gate in position, the recess can be filled with 
asphalt surfacing material or concrete contain- 
ing saw dust Th,; recess should be filled level 
with the floor of the chamber and the invert of 
the gate 

Purchasers should consult the m3nufacturer 
regarding the dimsnsionsof the recjss or cutout 
to be provided in the floor. 



ANNEX E 
{Clause 7.11.1.3 ) 

FORCE REQUIRED TO ACTIVATE SLUICE GATE 



E-1 The maximum force required to activate a 
sluice gate occurs during the unseating and 
raising the weight of the slide. In the closing, 
or normally the downward motion of the gate, 
the weight of the stem and slide acts in the 
direction of motion and reduces the force 
required. 

E-2 The force required to activate the slide is, 
in part empirically determined. The weight of 
the slide and stem, the head of water on the 
gate at the centre line of the opening, and the 
friction of the slide against the seats and wedges 
are required to calculate the force to open the 
gate These factors are normally presented in 
the following manner 

f = IOOOOx/X/4X/f+15x?,-H/'. Eq (1) 

where 

F = Total maximum force required to open 
slide, in Newtons; 

/ Friction factor of slide against seat; 

A = Area of gate opening, in square metres. 



H = Head of water at gile centre line, in 
metres, 

Pi => Weight of slide, in Newtons, and 

Pj = Weight of stem, in Newtons. 

The friction factor '/' between the slide and the 
seats may be taken as 35. The weight of the 
stem and slide should be obtained from the 
manufacturer of the gate It has not been general 
practice to reduce the weight of the slide or stem 
because of the buoyant effect of the water. The 
force required to overcome the frictional effect 
of the wedges is accounted for by empirically 
assigning one half the weight of the slide The 
force, thus determined, is associated with 200 
Newtons eff'ort on the activator Once released 
from the wedges the force in Newtons becomes: 

f = 10 000 x/ X /I X // + P, f Pj Eq (2) 

The force determined by Eq 2 will be less than 
the unseating force and is th^' force required for 
sustained effort on the activator 
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ANNEX F 
( Clause 711.1.4 ) 

RECOMMENDED NOMINAL DIAMETER OF STEEL STEMS 

Table 4 ( Concluded) 



F-1 Nominal diameters of mild steel or stainless 




Gate Size 


in mm 


Stem Diameters i 


n mm for 


stems recommended for various sizes and 


three 


Si 


Widtii 


-A 

X ] 


Keight 




Gate of 

A 




classes of gates calculated on the basis of tuicr s 














Column Formula (see 7.11.1) and assuming 


No 
(1) 
11 


(2) 
750 




(3) 
500 


Class 1 
(4) 
30 


Class 2 
(5) 
30 


Class 3 
(6) 
30 


maximum slenderness ratio of 200 ( see 7.12.2 ), 


X 


are given m Table 4 




12 


750 


X 


600 


30 


30 


30 


F-2 Threads on the stem arc assumtd 
single start square threads with picthes 


to be 
consi- 


13 
14 
15 


750 
750 
750 


X 
X 

X 


750 

900 

1 100 


35 
40 
40 


35 
40 
40 


35 
40 
40 


dered as under 




16 


900 


X 


600 


30 


30 


35 


Stem Dm Pitch 




17 


900 


X 


900 


40 


40 


40 


mm mm 




18 


900 


X 


1200 


45 


45 


45 


30 to 45 6 




19 

20 


1 000 
1 000 


X 
X 


750 
1000 


35 
40 


35 
40 


40 
45 


50 to 75 10 




21 


1 000 


X 


1200 


45 


4S 


45 


80 to 90 12 




22 


I 000 


X 


1500 


50 


50 


50 






23 


1 100 


X 


900 


40 


40 


45 


F-3 Stem diameters as mentioned m Table 4 are 


24 


1 100 


X 


1 100 


40 


40 


45 


checked for interference free travel of 


stem 


25 


1 too 


X 


1 500 


50 


50 


50 


coupling, if any, between the stem guides 




26 


1200 


X 


900 


40 


40 


45 






27 


1200 


X 


1 200 


45 


45 


45 


F-4 Diameters stated in Table 4 are recommend- 


28 


1 200 


X 


1500 


50 


50 


50 


ed for guidance The diameter of stem 


to be 


29 


1200 


X 


1 800 


55 


55 


55 


finally decided for a particular gate shoi 


jld be 


30 


1 400 


X 


I 000 


40 


40 


45 


checked for being safe in critical buekl 


ling as 


31 


1 400 


X 


1400 


45 


45 


50 


per 7.11 1 for the output of the operating/lift 


32 


1400 


X 


1800 


55 


55 


55 


mechanism ( operating headstock ) to be adopt- 


33 


1500 


X 


1000 


40 


40 


45 


ed by the manufacturer 




34 


1500 


X 


J 200 


45 


45 


50 






35 


1500 


X 


1 500 


50 


50 


55 


Table 4 Recomniended Nominal Diameters of 


36 


1500 


X 


1800 


55 


55 


60 


Mild Steel or Stainless Steel Stems for 


37 


1500 


X 


2 000 


60 


60 


65 


Various Classes of Gates 




38 


160O 


X 


1 200 


45 


45 


50 






39 
■ 40 


1600 
1600 


X 
X 


1600 
2 000 


50 
60 


50 

60 


55 


Gate Size in mm Stem Diameters in mm for 


70 






41 

42 
43 


1 800 


^ 


1 200 


45 


45 


55 


SI Width V ITcmht ■■ *■ 




1800 
1 800 




1500 
1 800 


50 
55 


50 
60 


60 
70 


No Class 1 Class 2 


Class 3 


X 
X 


(1) (2) (3) (4) (5) 


(6) 


44 


1 800 


X 


2 500 


70 


70 


80 


1. 300 X 300 30 30 


30 


45 


2 000 


X 


1500 


50 


50 


65 


2 300 X 400 30 30 


30 


46 


2 000 


X 


2 000 


60 


65 


75 


3 400 X 300 30 30 


30 


47 


2000 


X 


2 500 


70 


70 


85 


4 400 X 400 30 30 


30 


48 


2 250 


X 


1 500 


60 


65 


75 


5 500 X 400 30 30 


30 


49 


2 250 


X 


2 250 


65 


70 


85 


6 500 X 500 30 30 


30 


50 


2 250 


X 


2 500 


70 


70 


85 


7 500 X 750 30 30 


30 


51 


2 500 


X 


1600 


60 


65 


75 


8 600 X 400 30 30 


30 


52 


2 500 


X 


2000 


65 


70 


85 


9 600 X 600 30 30 
10 600 X 750 35 35 


30 
35 


53 


2 500 


X 


2 500 


70 


75 


90 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply witB the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
that standard as a further safeguard. Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



Boreao of Indian Standards 

BIS is a statutory institution established under tlie B-irgju of Indian Standardi Act, 1986 to promote 
harmonious development of the activities of standardization, mirlciag and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright b; addressed to the Director ( Publications ), BIS. 

Rerision of Indian Standards 

Indian Standards are review;d periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference : 

Doc : No. CED 3 ( 4802 ) 

Amendments Issaed Since Pnblication 

Amend No, Date of Issue Text Affected 
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